Introduction
============

KA and invasive SCC are both common keratinocytic tumors. KA can be thought of as a variant of well-differentiated SCC, capable of spontaneous regression \[[@b1-dp0403a06]\]. However, other authors have challenged this concept \[[@b2-dp0403a06]\]; some consider KA a benign entity \[[@b3-dp0403a06]\]. Different histopathologic subtypes of KA have been proposed \[[@b4-dp0403a06]\]. Keratoacanthoma rarely metastasizes to lymph nodes \[[@b5-dp0403a06]\]; and rarely undergoes perineural \[[@b6-dp0403a06],[@b7-dp0403a06]\] or venous invasion \[[@b8-dp0403a06]\]. The characteristic rapid growth, maturation, and involution of KA are not typical behaviors for well-differentiated invasive SCCs. Invasive SCC is at risk of metastasizing with increasing tumor depth and a shift toward poor differentiation, among other factors.

The various clinical, dermatoscopic \[[@b9-dp0403a06],[@b10-dp0403a06]\], and histopathologic features of KA and SCC overlap. Dermatoscopy features of keratinization are more reliable than vascular features in diagnosing KA and SCC \[[@b9-dp0403a06]\]. Pigmented SCC \[[@b11-dp0403a06]\] and pigmented keratoacanthoma \[[@b12-dp0403a06]\] are rare; thus, pigmented dermatoscopy features are not useful for routine dermatoscopic guided diagnosis to confirm these tumors. There are no histologic findings proven to predict biologic behavior in KA \[[@b13-dp0403a06]\]. Acantholysis can occur in SCC and when identified, has been stated to exclude keratoacanthoma \[[@b14-dp0403a06]\]. Various biochemical markers have not been found to provide a pathognomonic distinction between KA and SCC. This study examined dermatoscopically identified vascular features comparing KA to SCC.

Methods:
--------

The setting for the study was a single private practice in Sydney, Australia. Data collection ran from 2009 until 2011.

Inclusion criteria:
-------------------

All patients examined within the study time window were considered for inclusion in the study. All cases required full excision down to fat, prior to submission for routine histopathologic assessment. All cases accepted into the study had histopathologic confirmation as either KA or invasive SCC.

Exclusion criteria:
-------------------

Any previous surgical or topical medical intervention on the site of the excision resulted in exclusion. Medical intervention included field effect photodynamic therapy, or localized radiotherapy. Sites juxtaposed to scars or tattoos were excluded. Collision situations between either a KA or SCC, and any other diagnostic entity based on clinical, dermatoscopy, or histopathology evidence were also excluded. Cases of SCC *in situ* without any invasion were excluded. Tumors were collected from all presenting body sites. There were no exclusions based on body site.

Definition of vessel morphologies:
----------------------------------

The vessel morphologies chosen are all established and well known in the published literature on dermatoscopy. Serpentine vessels are equivalent to linear-irregular vessels. However, the vast majority of this published work (on these vessel morphologies) is on entities that are neither KA nor invasive SCC.

Definition of large "thick" vessels:
------------------------------------

A large vessel was defined as a dermatoscopically identified blood-filled vessel within the tumor "footprint", with a diameter greater than the diameter of any visible vessels in the area, from the circumferential tumor margin out to a distance of 10mm. This assessment was qualitative, rather than done by actual physical measurement. Thus, the method was chosen as it was rapid, easy to perform, reproducible, and may be relevant in practice.

Definition of central and peripheral tumor vessels:
---------------------------------------------------

Each tumor was divided into a central area (with a width of half the tumor diameter) and remaining peripheral area, adjusted for the tumor shape. The central and peripheral tumor areas were then divided into quadrants by horizontal and vertical axes. Vessels were recorded as present in any quadrant when one or more vessels of any morphology were observed within that quadrant.

Definition of the proportion of pink in a tumor area:
-----------------------------------------------------

The presence of pink within a tumor was recorded as either: no pink within the tumor area, pink less than half the tumor area or pink equal to half or more of the tumor area. Pink areas could be any shape or intensity within the tumor margin.

Collection of the dermatoscopy vascular data for each case was recorded direct from each patient, using a Delta 20 Heine dermatoscope, not photographs. To avoid compression on vessels, every case was examined with transparent ultrasound gel applied between the glass plate of the dermatoscope and the tumor. Validation of the vascular features was assessed by comparing the recording of two observers (JP and DS). Each observer was blinded to the other observer's recording. Concordance between the observers' records was checked by calculating Kappa values on 67 consecutive cases. Histopathologic diagnosis of each case was performed by one of five pathologists, using routine hematoxylin and eosin staining. This study was approved by the Ethics Committee of the University of Queensland.

Results:
--------

Branching vessels were identified in 25.0% of KA (n=100), compared to 10.7% of SCC (n=410), P \< 0.01. [Figure 1](#f1-dp0403a06){ref-type="fig"} provides an example of branching large diameter vessels in a dermatoscopy image of a KA. Large vessels occurred in 20.0% of KA, compared to 12.4% of SCC (P= 0.05). [Figure 2](#f2-dp0403a06){ref-type="fig"} is a dermatoscopy image of an SCC; branching and large diameter vessels are not seen. Recorded vessel morphologies comparing SCC with KA are set out in [Figure 3](#f3-dp0403a06){ref-type="fig"}. See also [Figures 4](#f4-dp0403a06){ref-type="fig"} and [5](#f5-dp0403a06){ref-type="fig"}.

The inter observer Kappa values for the vascular features are summarized in [Table 1](#t1-dp0403a06){ref-type="table"}.

Discussion
==========

Data from this study found that only branching vessels were significantly different when comparing the two entities. This limited finding is consistent with the concept that vessels are not as useful as keratin features in the differential diagnosis process, supporting findings from earlier studies \[[@b9-dp0403a06]\]. While branching vessels may be a feature of some KA, an increased incidence of branching vessels has also been reported as associated with well-differentiated SCC of increasing tumor depth, and SCC with a shift toward poor differentiation \[[@b15-dp0403a06]\]. Limitations of this study include the possibility of the confounding effect of including SCC cases with increased tumor depth, and or moderate, or poor differentiation. Branching vessels were observed in 10.7% of the 410 SCC cases in this study (well, moderate or poorly differentiated tumors combined), a subset of 294 consecutive cases were assessed for branching vessels in a separate study \[[@b15-dp0403a06]\]. In this separate study \[[@b15-dp0403a06]\] branching vessels were noted in 7.5% of well-differentiated SCC (n=255) and 28.2% of moderate or poorly differentiated SCC (n=39). The significance of branching vessels in a radial pattern \[[@b9-dp0403a06]\] combined with prominent keratin expression as clues to KA is worthy of more investigation. The irregular arrangement of branching vessels in poorly differentiated SCC has yet to be quantified.

Although not highly statistically significant, vessels with large diameters were more frequent in KA, compared to SCC. Data from the central verses peripheral areas presence of vessels and the selected proportions of pink areas within the tumor did not show any highly significant differences between KA and SCC. Other vascular features such as vessel polymorphism, the spatial arrangement of vessels and vessel density (vessels per unit area) could be additional areas for future investigation.

In practice, as well as keratin features, the symmetry and growth rate of a lesion may be other clues to resolving the differential diagnosis of KA versus SCC. Anecdotal observation by the authors during this study noted these large diameter vessels seemed more prevalent, with larger and thicker KAs. Future study may examine if there is a relationship between increasing tumor depth and variation in vascular features in KA.

Conclusion
==========

Branching and large diameter vessels were found to have a higher incidence in KA, compared to invasive SCC. In practice, facilitating this dermatoscopy differential diagnosis relies on additional clinical and dermatoscopic features, for example rapid growth and lesion *circular* symmetry favor KA.
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![KA: non-polarized dermatoscopy image taken with a Dermfoto dermatoscope displaying large diameter branching vessels around a central keratin plug. \[Copyright: ©2014 Pyne et al.\]](dp0403a06g001){#f1-dp0403a06}

![SCC: non-polarized dermatoscopy image taken with a Dermfoto dermatoscope displaying peripheral hairpin or loop and dot vessels. Vessels do not display large diameters or branching morphology. \[Copyright: ©2014 Pyne et al.\]](dp0403a06g002){#f2-dp0403a06}

![SCC: vessel morphologies of SCC compared with KA. \[Copyright: ©2014 Pyne et al.\]](dp0403a06g003){#f3-dp0403a06}

![SCC: distribution of vessels in the central and peripheral tumor areas compared with KA. No distinctive associations are seen. \[Copyright: ©2014 Pyne et al.\]](dp0403a06g004){#f4-dp0403a06}

![SCC: proportions of pink area within the tumor compared with KA. Pink areas were assessed using a Pearson Chi Square test. No association was demonstrated, P \> 0.1. \[Copyright: ©2014 Pyne et al.\]](dp0403a06g005){#f5-dp0403a06}

###### 

Kappa values of the vascular features. Agreement between two observers. \[Copyright: ©2014 Pyne et al.\]

  **Vessel Feature**   **Kappa Value**   **Confidence Interval 95%**
  -------------------- ----------------- -----------------------------
  Linear               1.00              1.00 -- 1.00
  Branching            0.87              0.81 -- 0.94
  Serpentine           0.69              0.56 -- 0.82
  Loop                 0.71              0.61 -- 0.81
  Coil                 0.80              0.70 -- 0.90
  Dot                  0.60              0.47 -- 0.74
  Large                0.94              0.87 -- 1.00
  Central              0.95              0.90 -- 1.00
  Peripheral           0.88              0.75 -- 1.00
  Pink Areas           0.83              0.71 -- 0.95
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